
 
 

Design and characterization of an ultra-sensitive prototype for trace gas analysis in 
the THz and sub-millimeter range 

 
Looking for a PhD? Join the THz team at the “Laboratoire de Physico Chimie de 

l’Atmosphère” at Dunkerque (https://lpca.univ-littoral.fr) to develop a new technique for trace 
gas detection in THz and the submillimeter domains. 

 
 
We propose a PhD project to participate to technological developments of a unprecedented 
experiment in the submillimeter and / or TeraHertz domains5, recently patented along with a 
specific support of the SATT-Nord company6. 
  
Among advantages, working in the THz domain give access to a very high degree of spectral 
resolution for the gas phase analysis. Thus, even a complex mixture must be clearly identified 
and quantified which is not necessarily the case at other wavelengths. Unfortunately, current 
THz spectrometer have a limited sensitivity due to a lack of maturity of this spectral region. 
Based on a new approach, we just demonstrated a first "Cavity Enhanced Absorption 
Spectroscopy (CEAS)" experiment never implemented before.  
 
This spectral region has many advantages for gas analysis with, in particular, exceptional 
resolution power. Thus even a complex mixture must be clearly identified and quantified which 
is not necessarily the case at other wavelengths. On the other hand, submillimetric 
spectrometers or THz often have a sensitivity limited by the lack of maturity of this spectral 
zone. Taking advantage of a new approach, we realized the first experiment of "Cavity 
Enhanced Absorption Spectroscopy (CEAS)". We have just published very new results7 and 
noticed by the international press, thus confirming the relevance of this new solution8. Those 
preliminaries results enable to plan properly futures steps of the thesis work. Potential 
applications of this future prototype are extremely vast, from the most fundamental to the most 
applied. It must be able to be used to monitor the efficiency of an industrial process in order to 
emit fewer pollutants or for the analysis of the freshness of various types of food as well as for 
the continuous monitoring of the atmosphere. Explosive detection is also a potential 
application. We propose to the future candidate to participate in all the stages of a transfer of 
technology, very useful for a future real professional integration. 
 
The work will be done at the Laboratory of Physico-Chemistry of the Atmosphere located in 
Dunkirk very near of major European cities (Brussels, Lille, London, Ghent, Rotterdam and 
Paris). 
 
 
 
 
Contacts : 
G. Mouret : gael.mouret@univ-littoral.fr 
F. Hindle : francis.Hindle@univ-littoral.fr 
 

                                                
5 In this PhD work, investigations will be focused between 100 and 3000 GHz 
6 https://sattnord.fr  
7 "Terahertz gas phase spectroscopy using a high-finesse Fabry–Pérot cavity," Optica 6, 1449-1454 
(2019), https://www.osapublishing.org/optica/abstract.cfm?uri=optica-6-12-1449  
8 https://phys.org/news/2019-11-substantially-boost-sensitivity-terahertz-gas.html  


